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eg ♦ : tt«*Wft#s!U4Mt4Litte««aift 8) 
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fife & 
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-fit At 
'fit & 



•IS ft 



A f 
<£ 'It 



it at ft. # it it m ft s • **i«-i&«ttis*ie* 

4 * * ft ft *fc*b(t) » ffl « £ 4 - « ft -ft *s(t) 

g^afc&s&te-tt&ii • - # & # # n ' & - 
t^At • t* ts « « # - 

If % ' tt # fa % # H & - ft 4 • — l£ ft « «S 

« # to # # H & ^ j-x ft & - # ^ f 44 # $ , j_ w 

Wffft*4t*#tt1£ftltlt^-«-3fcL-&Jbk«ft 



Fre^cf attedffif * : ^ Digital CbnSt3nt Based « 



An improved single channel modulator employs a 
memory reduction circuit. The single channel 
modulator receives input data symbols and a clock 
signal, and responsive thereto, generates 
frequency variation trajectories b(t) that are 
used to generate a modulated signal s(t). An 
improved digital pulse shaping filter that 
performs a convolution operation between the input 
data symbols and a pulse shaping filter function 
g(t) is provided. The pulse shaping filter 
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**4L^&^|friJ o -^*jLttittt*tb**g ( DAC ) & 

ft tfc It At m it % & % # A Jfc 4H ^ # £ g <fc ft jgfbC t ) - 



Fre^cfKuted^^ : ^ Digit31 * U «* »™« « 



includes a counter, a shift register, and a memory 
that stores encoded non-dup 1 i cat i ve values of the 
pulse shaping responses. The memory has an input 
for receiving address signals. The counter 
provides a first set of address signals to the 
memory, and the shift register provides an output. 
A memory reduction circuit is coupled to the shift 
register to receive an input data symbol, and 
based on the input data symbol, provides a second 
set of address signals to the memory. The memory 
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E9 ' tt#s«$ (&W*L&® : «^£««4&^Lltfc£ titbit) 



FrJefcf a* tedffif * ^ ^ ModuIat0r Based « 

reduction circuit also selectively provides either 
the output of the memory or a modified output of 
the memory. A non-linear digital to analog 
converter (DAC) is coupled to the memory reduction 
circuit for converting the output of the memory 
reduction circuit to a corresponding digital 
value. A filter is coupled to the DAC to filter 
the output of the DAC and provide the frequency 
variation trajectories b(t). 
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5022054 (Wang) - digital GMSK Modulator 

with Non-integer Bit Interval Handling" ; AHo. 
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: A 8 (LPF ) 5A . a - « $ J$&^^ £ - n 9A „ a % 
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3B . tt ti4A*a 4 B > **fc**ftS5A* 

5B • * « »9A*»9B ) •tti******!!*.***^ 
fi o #4r , a fcftna^gB 
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* it ii ft ft * * ft * 8 * a it « * m * * < b ft * b(t) o 

*ft«ftb(t) * (VCO) 
*« ^ « ft Is € • 

*»***ff*«4f4L*«« « * R ^ ^ # j 
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it It ; ( 4 ) - ttftttiftjgafcsgfe. *iH«jfrst#4in± ^ 
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iii & £ 4L #g $ ' *3f^ffl^~«&f*at8gn^0!3£ 
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20 4L * ft B - ff^Sifi^^^^^^^^ 
fc*#b(t) . ££ T * *#ft • *»«b(t)U*iin 
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* * 8 * ft ■ * it it * ft H20 H & - * ft * * « ^ H 
(PSF ) 24 . ^Ta-fctfteftftftg ( GLPF ) - ML ft ft 

* * A H24 » ft H x A * 41 * 4 - to & *'* ft ft # ft ft 
8 * dib(t) - ** f » (a^ft^ffiftTT-ft^-flAtJK 

£ « & li 24 # & & t b & # £ & ^ * # * ft . ^ ft ft ^ ft 
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*S28**.ft-ftftftft 8 (VCO) 32**fc**ftft 
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***** s * *b(t) • ft ft 860 it ft tt*fcttftjfc#ft 
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^ ' *(0 = ^cos[2^r or + 2^ J6(r)</r] 

*(') = i>,s(r-/T) 

#b(t) . «A««^«^HL#b(t)***ii Wftfrft 
s(t) . *tt* 1 832 i±-tt**f tft*-*ft» b (t)* 
********** (CPU) fcfts(t) -a**^* 

**ft«i*ft**it48ig*4#u*«ll4b(t). 
#**^^»*HJft4L^raia^fl&-r > * 4f *J * * ft * 
#**Si9**.*|g|#4**# . £ - # ft M Nb «! Pel A !k ^ 

% **fHb*t-M: (frequency 
variation trajectories) * . B ^ « *fc a» at ft * ft * 4 
H32 4L « ^ • 

* & n - >fi m ej ^g(t) *h/t @ ^ . si + $> & 

-A^H&il-aAR^^ftJiftfts^ . & #n — GMSK A * 

^fc^fcfcsfc^-aafteiiaag ( GLPF } . ^ A g 
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JSLerf(t)= i-^e-" l dy 

* « * * - % ® » A tB b T $ ^0. 5 _ M E> A 

g(t) #t/It « * • A * « - *o. 25 f b £ « 
£te(f d ) • *tf b JHfcjt**ifc* - *^«J(L7t«L«fl!7iR 
» *^«tt/titJfti*l» # tft # -fit A 

a a ± jt a • « * 4l ■ *x&4jLK*mtoTAm**\z. 

n ) ' - - # /fc( a..,) ' - & - flfcte /fc( a n+1 ) ) = 

a,,, a„, a n+1 ) . 
* * * * it • . ft* 

-*****Xt*A_ 32* ^(transmitting 

pattern number) * 'tt**lfr«!**t3=aO*J 7 
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*-ttt#f#*^*-«-*--ji^(^^ a . asljjl0) . 

***-#A**aHt*fc«* ML« SAC* 
*P - «■ Ab(t) # ft ) • 
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**S54ft«aft*-***f*ft#**.g( t ) . t+|s . 
*54fefc-#fc-B*!Hn|fc (CLK ) 4L^r/^ . 

* * 41 # - is .|* || « * it 3^74 ft ft « £ ^ ft 4^ + 4f % a . 
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^ # # # ft i& # ) # ft JL * ft V # If 58 • « * -ff ft & 
*** E * ( J > * « ■* « « * ( T ) A * . x tt ^ « « 

«*-*tt«fr^fjft^*it4t#it^«^ (fj « 

* * * * *K* S54 * * ft * # *58 # * * - fc tt « 

* * it » • * ia ft £80 ft ft A it ft ft ft # ft ft ft * ft * * 

74 tft±*-t#*ft*#-«**ft* 

* + «tm«r*w*f*.-) * tk m « * - tf- * s 

^fctftt^Tftttftit^ftftiKfctt***^*^^ 

£80 ft f tft a * a # - ft kL ft # * . £ - & ft * * #j ~ 
t ■ *ift«80 (ROM ) . t£ tt ^ 80 * # 

* SMtft*b(t)*. f M o jfc tm^fefe* 

* * « it ft H24 * - * PR # ft im m ^ 3T M ffl # ^ fl ^ ^ f 
##ft^*JgjE7Ji o * « * % , ^fl # ^| + | aA 

8B/tf#ft - ISft«80ftftft«#b(t)*.# ft ft ft - + *«> 
'It &80 ft & * & & iSL m tb ft ft g44 , # -fc « te « 3£80 ^ 
fcfctfAftftA-tfftairti ftb(t) •4&ft5rfe«f.ft 
* 1144 # fi,fc7ft it A68 ft 45 ft it &30 ft - ft* 
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jE.»#Wtfeifl (13) 

& # * - & £ & & H60 « i& & # - a ^b(t) ff «fc • - & 
•it It IS : A m S&74 £ & -ft 3£80 & ft $| tt ^ & a 44 . jl 

& -it &80 ^ a * 

*a 'It 3£80 W«-96*7tt7t«^itia*ltir* • -ft lit 1T 
*J t . * * & # * 1 2/T SIHftWitiit^t-ia 
•It &80 . * m & , *Jb5r*«t*8««tW > # # « 

& J» 9t 1 2 48 & * ' % fa ®l & al m fa 7t & $L ( # g P % ^ 7 ^ 
it u £68 ft*teil*&8ttft4t 1$ ) . Q & • tft 
IS 4i A * # £12 ( ft / ^ Jff ) *8 ( #i ST ) *7 ( -fit 7b / 

& * ) . & £ ^96*7 it 7t o 

m A it #. lt80 A It M 

«f * J.5 7t • * .« * .2. HC • # ^ A $ * * t* « #r -te it it 

*s*.tttfniL**n* . **#it*t«*t*it . * * * 

tt ' £0<x<10^x>55b* »yA**iJ5)***#sfi: . g 

* * S44 o * at 5t * « + ' Htf 168^- 

1.30 • S & • -flt#*5 4ft./t**«30«L • £ *t £ ££3 0 

fc£&&i$*f'tei&afc&isi&ibtt . j. $ =. b B % * # m & 

*A*ffei&£&£4fr£tt£tg68Jg« £30 - -It f£80 ^ t 
& # £ 7 to tl £s $ £ 5 tc • fct&#=.$A*>$.£.g|B ' # % 
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A ' C14) " ^ 

£i g S -/ft &80 ^ A * 

* .« * =. SIB . *, M X m i£ ■ *****<ffc*tt#X* 
( 38***0,1,2.3 ) **fe2 
( 32 ***7,6,5.4 ) ( #B Pb = - a ) . g 

• <a it is8o Attft«#4«4fcj* ( # m a m * it * 

0,1,2,3) • i***T*2*«*** • *2*«***' 

t • *W**.fcA*jEAafc;t ■ " * <fc ^ t • Kir A. f 
■ tt tf ft * 3L + - » ^ * * 4 ^ & ^ ^ fc g ^ ^ 44 ^ a 

* a,, **0 an _ ] * a* . 

& ( * BP & ft « % # £ ) ft ft jpt o 

4b « # 4i # * tt * ft n , ft « «80 # * w-T A * : 1 2 ( * 
) *4 ( ) *5 ( 4i */** ) =48*5 to ft • 

*«********i 3.824 w*#« - a^b^it . tt 

*a54#*-«**fcl2 (N = 12) 
(^"I'ttthifcSStJfiHifi^ ttO(LLLL) tf it JL ^ ft 
1 1 (HLHH) ) . #ftfctt80fc#Tfc*:fcit Cb3,b2,bl,b0 

* ' #<£**80**.ttt4fcftfc (b6,b5,b4 ) o B A4Lit 

*> # x /9f i£ • g( t ) a « m * #x ♦* # * . ® a • *. « 
a fl * * « « # « * * >f b m « * * * nj & ^ # t ^ m m 4 w 

* * IB #£804LA'hik^'|& — fc £ tt # ^ ff flJ , ^ tf |(J ^ 
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(15) " "~~ ™— ~ 

Tx + £m%*® **8B *f a n ife • 

*-©A^ittt4**^-j||L«ftt«stft» > £ ^ 4 _ 
»*ae &74 - « * *. * ft « « &74 * * to 

***A£#*t&fc &80 to *t if % - £p # o ^ ^ £ ^ 
« * - A * * * * *?4 * & .t 4t to ^ it « l & -ft & 

80H4*t£ _t to At to to • Ttt*L<f7t*j * ttit-S54ft« 

fa # *J to > £ * £ ft iSL m • 

* A » - * * t » #**t*fcatfc**8 44fi.4*--# 
* 8104#t£ift«ttt*i««74'4l|^ -»4|S104a«tt4|« 
**^74 » » (KtoTb) 

^«tt*fr^*ft**^i^is*ifjft(L^/t) - it to m 

jg, -it jjg jg afc jg &74 & 

t£ it at « « «. - *»#x#.«^ + - B ^ st , ♦ y\ * ft 

*#«*b , t* 3U * #X J» # * - ® . 

A *****b**t«* w **t**#*te*«80rt . 



S * »J it ft A & $ 

■M "* ... , / , 
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i 'frWttW (16) 

• o+A**i ( # *4(#t*)*12(**/jfc 
*) ) * # * IS 'It- &80 * - SI * . Id tt U80 # m -48 $L5 ft 

******** o tt * a Aft ^ , te, & 8 o # - & A n # 
*fr ft # «K[4. . o] - 

te -it it m * ^74 a & - * - i # * ( X0R } M j 70 , 

-#-i/fr*«180 . -*x|S (MUX ) 184 . 
#%*188 «170**-*-* A A #ttJ | # 

858 * A -ft* ( a n+1 &^ . - B58 
* a *r ft * ( a. ) *»^»A-*frft#<a tt |t80*«-ft 
**«(b4) • »^i**W180*#-#_*,^ i n k 
***58 4L*4fft*( a>)ih ^ i-|{i<fr ^^ #A ^ 
#B58*.*-ft * ( an „ )M^. A -,| frSl#(£ittt80ft 
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